Fetal ventral mesencephalon from the 15th gestational day was grafted into the striatum of neonatal and adult rats. In one group of adult rats, fetal nigra was transplanted into normal striatum. In a second group, the tissue was transplanted at sites where dopaminergic fibers were denervated with 6-hydroxydopamine. The behavior of the dopaminergic neurons and glial reactions were studied by staining with cresyl violet to localize the transplants and by immunolabeling tyrosine hydroxylase (TH) and glial fibrillary acidic protein. In normal adults, the transplants were small. At the edge of the transplants, TH-positive neurons were packed into clusters, and an interface without any significant crossover of TH-positive fibers was present. Glial reaction was minimal in and around the transplant. In the denervated striatum, transplants were generally larger than those in normal striatum and surrounded by a glial scar. TH-positive neurons were both closely packed and loosely arranged at the periphery of the transplants. Processes could be clearly defined and could be traced to the adjacent host striatum through the TH-free denervated area.
INTRODUCTION
Experimental animal research on the growth pattern and behavior of transplanted fetal neurons in the host brain has considerably contributed to the understanding of developmental neurobiology. Based on the observations obtained from these early investigations, subsequent animal experiments were modified to achieve the recovery of functions after lesioning of different brain regions as a prelude to using neural transplantation as an effective therapy in humans for some of the better understood neurodegenerative diseases. Many factors have been reported to influence gratt survival and maturation, as well as the integration of graed neurons with host brain and the potential to restore lost neurologic functions. Notable among such factors are the age of the donor and the host, the status and VOLUME 6 
MATERIALS AND METHODS

Experimental animals
Stock-bred Wistar rats obtained from AIIMS Central Animal Facility were used for this study. The animals were housed in a room with an ambient temperature between 22-24 C and a light-dark cycle of 12 hr each. One-day-old (the day after birth) rat pups were used as neonatal host, and three mo-old rats weighing 150-200 gm each were used as adult hosts. The adult rats were housed individually, whereas the pups were left with the mother. Food and water were allowed ad libitum.
Striatal denervation
Dopaminergic fibers in the striatum on the left side were denervated by injecting 6-hydroxydopamine (6- (Fig. 4) . In the normal adult, glial cells in and around the transplants appeared to be only mildly reactive to the anti-GFAP antibody.
The tendency of TH-positive neurons to migrate close to the host striatum was also observed in denervated striatum. Along with small clusters of compactly arranged neurons, loosely arranged immunoreactive neurons with radiating fibers were present as well. Individual fibers could be traced into the host striatum through the denervated host area, which at times were recognizable by negligible immunoreactivity between the transplant and the immunoreactive part of the host striatum. The size of the TH-positive neurons in this group measured between 7.5-30 I.tm and the length of the processes ranged from 60-100 I.tm (Figs. 5, 7) . From the 30th post-transplantation day onward, a clear-cut glial scar forming a boundary was visible in relation to all neural transplants in denervated striatum. The astrocytes in the transplant were less reactive than the astroglia in the neighboring host brain (Fig. 9 ). In the neonates, the transplants were large and extended into the adjacent areas. Demarcating the transplant from the surrounding host brain was not easy. The Isolated immunoreactive neurons were also encountered elsewhere in the transplant. Neurites were seen radiating from the cell bodies (Figs. 6,8 ).
That the immunoreactive fibers from the transplanted neurons were thicker and coarser than those of the dopaminergic fibers ofthe host striatum facilitated the identification and measurement of the fibers in all three groups.
DISCUSSION
That the status of the host tissue at the time of transplantation plays an important role in the pattern of growth, maturation, and distribution of the grafted neurons is evident not only from the results of our present study but also from the observations reported in other studies/23,25/. Our observations in the normal adult host agree with reports showing restricted neurite outgrowth /14/ and limited penetration of the fibers into the host brain/7/. In adult rats, the smaller size of the grafts and the aggregation of TH-positive neurons in clusters appeared to be due to the resistance offered by the compact and unyielding nature of the mature host striatum. Similar observations have been made by Snyder-Keller et al. /26/, who suggested that the environment in the intact host striatum is less conducive to the maturation and fiber growth of embryonic neurons because target sites and trophic factors are absent. Despite the compact nature of the adult striatum, the absence of target sites and trophic factors, it is noteworthy that the dopaminergic neurons of the donor tissue migrated to the edge of the transplant to be in the proximity VOLUME 6, NO. 2, 1997 ofthe host target neurons.
Although the distribution of the dopaminergic neurons relative to host tissue appeared to be the same in both denervated and normal striatum, many grafted neurons were not in clusters in the denervated host as seen in the normal host. That thick and coarse fibers from the transplant could be traced, despite a well-formed glial scar, to the host striatum through the TH-fiber-free zone confirmed that denervation provided a more conducive environment for growth and We recently reported/15/that the neural celladhesion molecules, NCAM and L1, are expressed even beyond the 60th post-transplantation day by the grafted mesencephalic neurons in the striatum of adult rats, whereas in normally developing rat nigra, these molecules are expressed only until the 15th to 20th postnatal days. The protracted expression by the grafted neurons of growth-promoting molecules in the adult host brain suggests the immature nature of such neurons, which could be due to limited or absent connections with the target neurons. Trophic factors as well as vacant contact sites on the target neurons, reportedly produced by denervation, seem to be insufficient for the better growth and integration of the grafted neurons. Our preliminary observations on the persistence of growthpromoting molecules in transplanted neurons in denervated striatum support this assumption.
It is noteworthy that in all three conditions, dopaminergic neurons migrated close to the target site, although their distribution patterns differed. Obviously certain attractants from the host target tissue are available to the immature neurons of the donor tissue and influence such close proximity.
CONCLUSION
The growth and maturation of fetal dopaminergic neurons in the target tissue differed according to the local environment. Neonatal target tissue with growth-promoting molecules and trophic factors promoted better growth and integration of donor tissue, whereas growth and maturation of grafted neurons were limited in adult target tissue, despite denervation that provided trophic factors.
